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(54) cnocoe pemohta obcaahoa ko- 

/lOHHU 

CS7) Mjo6p«7eNMtt oTHoetfTcii « pmoHTjf o6* 
rejiMiwx M Apymx cxMncitK. UeA^io tooGpe- 



poMONTt oOeaAHOA KOHOHNy M cser yMiiiM* 
mm y c fO ft *<M ioc w< nii8CTup«il AtAcriMio cmm* 
NsnuiMx ycNimA npn A«np«eeM«x, 
i^MiuttioiqHii B-9 Milt. /Uui atoro npcue 
ycriHOKM Ae^mntSMoronpoAOAb* 
NO rp^pMpOMHHoro fiiiaenip* yeT«M<Mtfu* 
lOT tropoA. npMMeM n«pMM«Tp tToporo 
luiaerup* atiOt^iioT m«hmiimm napMMerpa 
fltpaoro iiMcnipft. a nepMMvrp iMpsoro tw* 
Ompmt MeMMUMH ntpMMerpt o6caAHOA to- 
AONHu. AiiMNy tToporo yctaHatiiMtaeMoro 
rmacTiipa tuOMpaigTOOAbaiell a^mhu nepaoro 
Ma aaniMMHy. 6(Mfcttiyio paOonaro koas nm- 
paamMCxoA jiopHHpyioaiaA roi>oa«M. RapeA 
yeraiioaKOA arpporo nMcrypa panm ii3 aro 
Topuoa CMeuiaioT ormocKraiikHO Topua nepao- 
ro N* 9tHmmHf ^9tmro X0A» rHAP^Mime 
CKoA AOpNMpyiouiaA rojioam a KartpaaacMiui. 
nponcaoAOAOJKNOM NanpaaiieNMio pa6o««ero 
KOfiM APpHMpyiouiiaA roAoatii. 



MaoOperaHMe oiHocttrca s paMONty mc- 
nnyaTauMOHMWX, NarHeratajikMyx m APynu 
caaaxMN, 6oaee ichmo k aoccTaNoanaNMn rap* 
MamMHoeTM oOeaAH w koaonh MaraaiiiMCKM- 
MN naaempafttiL 

UaaMO iiao6paTtMiMi aanaarea noayuit- 
HMa a^^ecf naitocTM peMOHra oCcuftMOA ao- 
AONHU aa v*9f yaaaiMaNMa yctoliHiiaocTii 
n/iacTwpeA AtAcTaMO eMHNamtiix ycmlMft 
npM Aanpaccwax. npaauiiia«iiva 8«9 MIU. 

Cfioeo6 ocyuiacTanaeTca ciwyioupiM o6> 



B cxaaxMNy cnyccaxir napayA nppAOAb- 
HO ro^pMpoaaNHyp n/iacmpfc nepuMarpoM. 
QoAkuiMM napMMCTpa o6caAHOA KOMONMy. ao* 
craaAAioT arc « Mtciy Ae^rra o6eaAH0A ao- 



MHNw M ycraMaaAMaaiOT a jtom i4ecTa npHxea- 
TuaM CHAP^aniiMecKoA AopMMpyxHueft ronfy 
BKM. SataM a Maciy ac^^a cfiycaaioT aropoA 
npOAMMio ro^pMpoaaHNuP PAaerypb nepM- 
MorpoK MaitbuiMM napMM«Tpa nepaoro ycra- 
HaaawaaaNoro ruiaempa. m avmhoa, OofibuieA 
AiMHy napaoro vcTaNaaANaaaMoro naacrvpa, 
Na aaaiNMNy, BoaMuyio paOonaro xOAa mst 
paaainaeaod AOpwupyxHuaB roiioaKii. HepeA 
yctaMOaaoA sropdco iMaerypa oamh ms aro 
Toptio* CMamatOT oTHoeMraiibMO topiia napao- 
ro nnacfypM m aMirtMMy pa6o*iaro xoAa rwA- 
paaAtKiacKon AopMNpyiouiaA roAosKM a 
ManpaaaaNim, npoTNaofioAoxNOM Hanpaa^a* 
NMio pa6a«aro xoas rHAPa^MsacitoA Aopnir 
pyiouiaB nuioaxM. a aaren npowaaoART ycra- 
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N iKy BTOpor nnacTMpn •hmicct c n«p«WM 
H noiiNUM neptKpwvMtM nepaoro natfiyfiKa no 
•ceAtroAiiMNe. 

OnuT csHAeTCAMT«y«T« «rro npH peMonre 
ftOMMM 140* 146i 166m 178MMflpiiinoiiy««NiiM 
TosNOA MiM^pMamm o jmAerwfwiuioM na* 

PMMtp* MiynMNHM flOMpXMOCTM KfMOHHU 

(nocmNMii M3Mttpimiifl napuMtrpa, UMapt- 
Niw npM cnycM TpyO • ocMXMNy Ann «KCfW- 
piiMMffa) ofimftUM^NiiM asiuinca mrar • t 
MM M AjMaMttpy MAN 3 MM no nepMM9Tpy, to 
oca flrfUMJu^ B aroM eayHM oeowe ycM* 
una M AiBiiAaNMO otomnHflpajiapHa npiiycra- 
NoaxaiiAaeniiM HaxQwriai a paROMaKffyeMm 
npcAB^ax* AoeiMraarca M«AiBKHafl repMeriN* 

NOCTk 

npM HCnOHMOUHMM np0M3a0ACTS«liM0A 

WNtopMauMM o ToattoiMa crtHKM TpyfiM a mm- 
rapaaiia paMonra peraMiKAyarai tipMHwaT^ 

BoiUbuiMMCTM TpyC eomacMo MHoroHMe- 
MHHUH saHapaM MMaor AaAcraMraawiwa 
•MautHMA M oco6aiiKo aNyrpaMMMA AMaMrrpM 
npMQjiMSMraiibHo Ha 1 mm OoiiMiia HOMMHanb- 
HUxaHa«iaHMA,ifroHaxoAMV€aanpeAaiiaxM a 
cooTaaTCTBMN c AOnyesaMM no roCTy. KpoMa 
Toro, paSoTa c ^ KTMHaotMM Nam roM a npaAa* 
jiax *i MM •nonMa npMOHJieMa n na aMawaaef 
npaaMwaHMM AOMycTMMW Narpyaox. 

flocaa ycTaNoacN napaoro nJiacTupa 
any? paNNMM jmaMarp m napNMtrp flu co- 
OTiaiciaaMMO cocia^mwr 

tfMi • <W« • 2 dcM^ 6: 

ritHi • x(dtii^ - 2 ^H^tiut - IB. 

me diMpaiOTai Ha npoNaaOAcraaHwyo Aoxy- 
MeHraqNO (ffiM.K m fWd. Aaa y^acTKa 
AaoaNoro napacpMrna eomacHO MatoAM«a 
aw 6NpaiOT asaMAaiiaHTMuA ANaMrrp aHauiMeA 
noaapxNoeTN dz n napNMatp fH aToppro nua* 
CTwpa 

di • <J int ♦ 2 - diat - • ♦ 2 • titt - 4: 

n2-n«wi*6*nt«L«- 16-6-rWf i2* 

TaxMM o5pa30M. npM awQopa nepaoro m 
aroporo n^acrupeA paicoHaNAyatoi npMHN* 
uai^nt*rUuu^6Nn2-nMft- 12(np«d-3X 

B ana^HNN Hz Moryr 6»na aHecenu aoi^ 
peffTHtu no peayAWTaraM ycTSNoaaM nepaofo 
niiacTupa. Eoim ycNAMa na AopHNpyvsmafl ro* 
iioaKa npM aro pacuiMpaHMM ouaieTca SManN* 
reuMfO HMme HopM«A^Horo (14-16 t) * npMa- 
Hai roro, wtc AaAcraiiTaiikNoa fUmM Oon^iua, 
Hi CAatAyar anOparb yaaANMaHNUM Ha 2-5 mm 
copaaMapHo cranaHM yMeHMuaNMa AtAciaw* 
TeabNoa oeeaoA cniiu, aciiN ycNAMc ORaxeTca 
ayuia HopMu« t\2 CiiaAyat yKeHMUMtw coot* 
aercrayiouiNH oBpaaoM. 



TsKMM apaaoM. « MapaaeNCTiy fit > 
>nM.i > n2 yMacTHy cAeAyioutMe Aonoiine- 
hnp: 

ni-nt«ji-f6;n2-n.«ji-i2 ±(2*q. 

5 Am4Hy napaoro ruiactupe euaMpaoT rax. 
«cTo6u napaxpMTb Aa^st c APcraTOHNWM ne- 
paxnacfOM aaapx m aHuaCMtS-StS m). BaawsN* 
Hy napaxiiacra CAaAVaT auSNpaTb a yea* 
aaHHin npaAaaax* yaaAMSMaaa nan yMaNbuia a 

10 aro a aaaMCMMocTM or crenaNM AoetoaapHO- 
cm N N ^ep M auwN o paaMapa n Maera Aa^avra. 
AaNMa aroporo macnipa npaama acaro ao»- 
Aoia cooraarctaoaaTb c aanacoM AnMNia ac* 
4oimioA HacTM xoaonhu m napevpuaATb coor- 

IS aafCTiyiottpiAysacroKnapaoconAacTiipA. 

CHNTaa, HTO nepavA nAacnipb ycraHoa- 
aan a tpeBycMOM Mocre n ofiocneieMo aaAaii- 
Noa napaapiinNi Aa^xra c napexAacroM no 
AAMHa, npN auOopa paaMcpoa m cxomu ycra- 

20 HoacN iToporo nAaenipa aoaMoamy CACAyio- 
opia aapNaHTM. TaxNOAonia ycraHoaxH nAac* 
Tupa axAKMaar rpN atana: pacusMpeNMe ho- 
«iaAW4oro y^actxa aaa aauanAOMMA niiacnipx 
e oBcaAHoA koaohhoA nyraM aTarMaaHMX ao- 

25 pNMpyxMueA ronoaxN noA AaaAOHHeM ruApo* 
AQ^4«paT0M NO aeAHSNHy ero xoAa - 1,5 m npN 
yAepuNMM HAacTvpa or oceaoro cMaiiieHNa 
ynopOM ycTpoAcraa; paouMpeHNe ocHoaHoro 
y««acTxa naacrypa npotamadHHeM AOpHMpyx>- 

30 tiieAroAoaKN(o6w*«Mo6aaAaaAaHMfl)TaAC»oA 
CNCf aMoA. naacTMpb npN jtom paarpyaxaaTca 
or ocaaoro aoaAoAcraNa roAoaxN ««apea na* 
Na a ^HMA paeumpcHNMA ysactox na xoaoNNy: 
aanpaecoexa pacuiNpeMHoro naacrypa mno- 

35 roKpATHyMnpoxoAOMAopHNpyiomeAroAOaKM 
noAASaAetmeM. 

OnacHOCTv CMetuaHwa nAaerypa no xo- 
AOHNeaoaNNxaat Na aropoM araneycraHoaxN 
Nj-aaHeAocTaTONHoroaauanAaNMa Ha<4aAMio- 

40 ro pacujMpeHHoro ynacTM, vanpHMap npN 
aMAtorraAVHOM NacootaarcrmMN HaTxroa. RpN 
M«A0craro>4H0M nam o^pMaatoAkMOM NXTxrx 
NOHaAWHyA yMACTox nocAe pacuiupeHMa mo- 
MT Otfiv MeAocTaTONHo fipHxtar x roaonno. 

45 npM OoA^uiOM naGuTosNOM Matara rnAPOAOM- 
xpar npM aaAaNHOM AaaneHiui Moaier ■TXNyTb 
roAoaxy a naacTypb ha NesNaNMieAkHyx) 
HacT% caoero xoAa. 

BropoA nAacjypb aynoAHaerca e nepN- 

50 MerpoM corAACHO pexoMaMAauMM. aannb npn- 
NNMaetca a cooTxeTCTxwM c aammoA napaoro 
nAAcrypa oaxm 1,5-2.0 m. HpH cnycxa hhx- 
mnA xoneu pacnoAaraioT ha 1,5-2,0 m HMxca 
TDpita nepaoro nAacTypa. Aanaa pacuinpe* 

55 HNa NaNaAuioro yNacrxa c paarpyaxoA aapx- 
Hero TopKa naacTypa a ynop AOpna, aaraM 
nporarNaaHMa AopHMpyx)maA roAoaxN Baa 
AaaAAHMa ^ paeuiNpaNMe ocNoanoA Maem n 
aanpaccoax nAaerypa a NacxoAbx npoxo- 
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AO* AOpHMpyiOMtA rOAO KM flOA A«MtHH«M 

120-150 Kr/CM\ 

TtKMM 06pMOM AOCTWrMTCll rtpiHfMpo- 
MHNM PMIItMptMIM HMMbNOrO yNtCTM H« 
nSAMWA XOA nViP(WlOMKP«T«, tlR UK fMpM- 

•mp mpero nuaeryp* NayNaem NtuuTop- 
ua ncptoro §«• 12 mm Mtiibuit nepuM^rpa 

06caAHOA KONONNU nwji N {MUfMptMN^ lipO* 
MCKOAKT npM COilMUOH OTpM«|aT«llbMOM MATfl- 

(no cytuKTiy ■ 0«Joiiopnom pftmntt). npn 
noQicAyiouuiM npornnmrnwrn AOPNiipyiouM 
rcMiosnt 6«a AtmHtui fMaerupb miOo ywp- 
MMMeTca M tmf MutniiiNiM HnanMiofo 
ywrncB • RMONtm, imOo CMemam* iMpac ao 
ynopA picttiMpiiiHyM yiiactBOM • torn n«p- 
ptoro luiaempii. Vnop oBtcneHtii NaAdVHiift, 

m KM nepMM«Tp PMIUIIp«NM0fO r^acTu 

mpofo RAAcnipii H« 6 mm(iio A^OMtrpy ica2 
mm) npeiuutm •NyrpeHNoio noMpxMom 
Mp^oro fiAScrypfl 
' Ha - n»ii.t • fiinji - 12 • riin.* 6 - 
PMumpeNMe ochobnoA Mtm vroporo 
M^crupM HM mft ei Mmm^ npotuiOAKTca 

AOpHMpyMMtieA ffOHOtXOA 6t3 A>M«MMI, T.t. C 
MNMMMailWHUM OCCiWM yCtCAHeM* m TBKJKA 

MOMOHarr ciiir<aAHOCTV. riMcmp^ rvpwoit- 
pouN or CMetuBMna no koaohmo h« ooMMMMy, 
nptoMuiMUKyo cnoKiiaiiktio npftAytMOrpON* 

HOOeMOUlAMMt, aCOf AO WHO p i J M tma t K A 0 



cooTMTCT«y«tu«M M«cT « n iiMocTtin n€pe- 

Kpyi AO^KT KOAOHHU, 

OpMyAO MOOOpofOHNO 
CnOCoO pOMOHTO OfiCOANOA KOilONNU, 

5 ■uiio'looiipiA enycK « Moery AO^ovf o oOcoa- 
Hoo KOAONHM Aoyx npoAMuco ro^pMpoioN- 

NWX ItAOCrapoO M NX flOftllOAOMTOAbNyiO 

ycfiNOoiy OHOXAocr m npiwofwo « oOcoanoo 
K ono w io nwoMNMocJKoA AOpHNpyiott(eA ro- 

10 AOOKOA, OTAMMOIOUtliacO TOM, HfO* C 
KOAM nOOUOMIMII O^^O tn ttMOCtW ptMOMTO 
OOCAO^OA SOHOMM%t 00 C^tflT ySflAM^fOMIAff ^^BVO^^ 

NMiocni mucfiipoO aoActoioo cmmnocuooi 
ycNOMA npn Aonpoeciiax, npeoMwoioiuia t-* 
IS OMIIo^nopiiMOffpaopaoroycTOHOMiiMOMoro 
RAoen^ omQmpoot ten^ufo nopMMOTpo po- 

MONVMpyOMOO OOCAAHOO KQAQMHMt flOPMMOTp 

oToporo ycfrOHOOAMoooMoro nAoenipo oufin- 
panr monmdmm nopMMorpa nopioro ycrtNoo- 

20 OMOooMoro nooctHpii. o AOMHy oToporo 
ycTOHooAMOiOMoro fiAOCTMpo ouSmpoiot 
OoM^tiidO A^o nopooro mo MoioMMy, Ooow* 
uiyo po6oNoro'xMO rmpoonu'weKon Aopnit- 
pyniiteA ranooxM. npMsoM nepOA ycroMOMoA 

25 mporonAOCTup«QAMNio'oroTopi|oocMeii)»- 

lOT OmoCMTQAMIO TOPM nepaOTO MB MAHNMNy 

poOo^fO XOAO rHAPooiiiMaacoA AOPHMpyio- 
uiqO ronoooi o MonpooMMMM, npormoonojiox- 

KOM NSflpOOMNMO poOCHOfO XOAO fHApOO- 

30 atmocKoAAOPNiipynuiiBOroiipOKM. 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve die effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally comigated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydrauUc coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collq}se resistance of the patch for drawdowns exceeding 8*9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally conrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amoimt equal to (tie working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 nun, 146 nun, 168 mm, and 178 nun strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e.. Pi = Pin.str + 3. In this case, the axial stress and the pressiffe in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Pin.str 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furtheraiore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter din perimeter Pin are 

respectively 

dinl = din.str. - 25 = din.str. • 6; 
Pinl = ^(din.str. • 25) = Pin.str. ' 18. 

Assiuning that the information about dini and Pini also is based on the manufacturer's 
documentation (din.str. and Pin.str.)> f<»^ section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface di and the perimeter P2 for 
the second patch 

d2 = dial 2 = din.str. - 6 + 2 = diastr. - 4; 

P2 = Pinl + 6 = Pin.str. - 18 - 6 = Pin.str. " 12. 

Thus when selecting the first and second patches, it is recommended to use 
Pi = Pin str. + 6 and P2 = Pm,str. - 12 (for 6 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual Pin.str. is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > Pin str. > Pz- 
Pi = Pm.str. + 6; P2 = Pin.str. " 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+L5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap ttie corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1.5 m, 
while the patch is restrained fi-om moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
muhiple p^ses of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufiBcient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 ra. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120-150 kg/cm^. 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Pin.str,» ^d expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the imier surface of the first patch 

^2 ' Pinl ~ Piastr, - 12 - Pin.str. "^6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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